Introduction
Backrests affect the biodynamic responses of the body to whole-body vibration. [1] [2] Models of the seated human body exposed to whole-body vibration should therefore take into account the effects of backrests. The purpose of this study was to identify the characteristics of a model needed to reflect both the vertical in-line apparent mass and the fore-and-aft cross-axis apparent mass measured at both the seat and backrest and consider the contribution of each body segment to the dynamic response.
Methods
The human body was represented by five rigid bodies: upper-body, middle-body, pelvis, thighs, and legs ( Figure 1 ). The rigid bodies were inter-connected by pin joints with rotational stiffness and damping. The normal and shear deformation of the pelvis, thigh and back tissues at the seat-occupant interfaces were simulated using linear springs and dampers. The equations of motion of the model were derived using the Lagrange formulation. The geometric and inertial properties were derived from the literature. 3 The mechanical properties were obtained by minimizing the error functions between the computed and measured moduli of the median apparent masses over the frequency range 0.3 to 20 Hz. 
Results
The predicted moduli and phases of the vertical apparent mass and fore-and-aft apparent mass at the seat and back are compared with experimental data in Figure 2 
Discussion
The model is capable of predicting apparent masses in reasonable agreement with the measured data. A parameter sensitivity analysis indicated that the apparent masses at the seat and back in the vertical and fore-and-aft directions were mainly influenced by the vertical pelvis stiffness and the rotational motion of the lumbar spine and pelvis.
Contact with a backrest affects the apparent mass and so backrest contact should be taken into account in biodynamic models of human responses to vibration.
